
PfT WORLD INTELLECTUAL PROPERTY ORGANIZATION 

JL \*s m Ioteniatjoo&l Boron 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCD 



01) Interutfual Patent Oassffieatfoo 4 • 
F24F 11/00, 11/053, G08C 17/00 



Al 



aw 



(43) International Pntikattei Date: 



WO 90/14563 

29 November 1 990 (29.11^0) 



(21) International Application Nutter: PCT/AU90/00192 

(22) Interaatfonal Filing Date: 15 May 1990 (15.05.90) 



(30) Priority data; 

PJ4176 



15 May 1989(15.05.89) AU 



(71) AppUcaat (for all designated States except US): MALIK & 
BLISS PTY. LIMITED [AU/AU]; 8 Mermes Crescent. 
Ringwood, VIC 3134 (AU). 

ttltK SB5JT 

(74) Afent: A. TATLOCK & ASSOCIATES; 21 Queensberry 
Street, Carlton, VIC 3053 (AU). 



(81) Designated States: AT (European patent), BE (European 
patent), CH (European patent), DE (European patent) 4 , 
DK (European patent), ES (European patent), FR (Eu- 
ropean patent), GB (European patent), IT (European 
patent), JP, KR* LU (European patent), NL (European 
patent), SE (European patentX US. 



Wish international search report. 



(M) Tide: CONTROL DEVICE 



UP 



SWITCH 
DE BOUNCE 



UP/DOWN 
COUNTER 



CONVERTER 



TEMPERATURE 
SENSOR 



BATTERY 



REGULATOR 



♦5* 



OSCILLATOR 

/counter 




Control Bah to 



COhffARATOR 



ENCODER 



SWITCH 



FM 

TRANSMITTER 



DISPLAY 


N 


DISPLAY 




0RIVER 







"DISPLAY 



(57) Abstract 

A control device for use with cooling and/or healing system which includes a control unit which is portable and which in- 
cludes a temperature sensor, means whereby a required temperature can be set^means • 
change in stateof the control unit is required and a transmitter which can be modulated by the code ; a rtuno^ntrote assooat- 
SrimAe«»tog and/or heating system which has a receiver to ieceh« the «ded signal and rneaw where^ 
signal necessitates a change in status, this change is effected. 
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CONTROL DEVICE 

This invention relates to a control device and in particular to a control device which 
can be used with air-conditioning units or heating or cooling units. 

Such devices are conventionally controlled by thermostats which are located in the 
area to be heated and/or cooled, and for convenience we shall generally refer to 
either or both of these as being air-conditioned. The thermostats have some form of 
temperature sensor and some form of switch device whereby in a particular range of 
temperatures a contact is made. 

One particular form of device uses a bi-metallic spiral with which is associated a 
mercury switch with the spiral tending to become tighter or looser depending upon 
the temperature with the switch mounted at one end of the spiral so that the switch 
can make or break depending upon the condition of the spiral. 

In another form of device, which is electronic, there can be a sensor and electronic 
circuitry which effectively measures the temperature and often these devices have 
an LCD display which displays the temperature and can, if required also display the 
temperature range or maximum or minimum temperature during which the device 
operates. 

These devices use a form of electronic switch. 

In either case, and in other forms of thermostat, the thermostat itself is wired to a 
control unit which is normally associated with the air-conditioner. 

There are many applications when the wiring of the thermostat can be very time 
consuming. 

For example the thermostat may need to be mounted on a wall and part of the 
plastering of the wall may need to be removed to run the wiring or, alternatively, the 
wall must be drilled into the wall cavhv and the wire dropped to the floor of the 
cavity and passed through a hole formed In the stud or the like. 
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Whilst this is a relatively easy operation when a building Is being built it is anything 
but that after completion of the building and, particularily where the wires must be 
located within plaster, the operation necessitates the wall or possibly the whole room 
being repainted. 

Applicant manufactures an air-conditioning unit which is adapted to be relatively 
simply located Into a furnace and the arrangement is such that the unit can be 
provided completely charged and ready to operate and needs only to be connected to 
a source of power to operate its compressor and to have the thermostat or 
thermostats wired thereto. 

The location of a thermostat conventionally can be the major portion of the time in 
fitting the unit and can also be a substantial part of the cost of the whole unit if the 
thermostat is difficult to locate. 

It is an object of the Invention to provide a control means whereby the thermostatic 
control of air-conditioning and other units can readily be achieved. 

The invention in its broadest sense comprises a control device which includes a 
thermostat, means associated with the thermostat so at least a required temperature 
can be selected, a transmitter the output of which is effected or modulated by the 
output of the thermostat and a remote controller which include a receiver associated 
with a controlled device which is actuated by a signal from the control device to 
start and or stop the operation of the controlled device. 

The controlled device mav be an air conditioning unit. 

In order that the invention may be more readily understood we shall describe, in 
relation to the attached drawings particular forms of control devices made in 
accordance with the Invention. 

In these drawingst- 

Figure 1 is a perspective view of a remote control unit showing the display 
and members controllable by a user; 

Figure 2 is a block diagram of a first version of remote units; 
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Figure 3 Is a similar diagram of a micro-processor controlled remote unit; 



Figure * is a block diagram of a first form of receiver; and 

Figure 5 Is a block diagram of a microprocessor controlled receiver. 

In this description the control svstem will be described as being comprised of the 
control unit 10 which is the thermostatic unit and which is located within the 
building being conditioned and the controller 20 which is associated with the air- 
conditioner. 

The control unit Is preferably portable but mav be formed for wall or some other 
surface mounting and may comprise a box II enclosing the operative components of 
the unit. 

The control unit 10 which is shown in Figure 1 has a box 11 which may be relatively 
small so as to be easily transportable and in one particular form could be of the order 
of 100mm by 150mm and Wmm thick. These are not considered to be restricting 
dimensions but give an indication that the unit can readily be hand held. 

On its face the unit has a display 12 which may be a temperature display, and as will 
be described can be normally illuminated or not and may also have other display, 
sue* as BAT as shown on the Figure to indicate the battery status, with the display 
normally only being illuminated when the battery Is low and it could also have an 
indication as to whether or not the temperature is out of range. 

The unit is provided with an on/off switch 13 a set switch 1*, set range buttons 15 
and 16 and a display switch 17. 

Simply for ease In understanding the following description of the embodiments the 
arrangement can be such that when the on/off switch 13 is off the device is 
quiescent, and no data is transmitted and the controller, which is associated with the 
cooling and/or heating unit, hereinafter called the conditioning unit, is in a condition 
where the unit or units are off. 

When the unit 10 is on then it will be in a condition to send data to the controller to 
control the operation of the conditioning unit. 
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The display 12 may be Illuminated at all times whilst the unit is on or could be 
controlled by display switch 17 which completes a circuit to cause the display to 
normally show the present ambient temperature. 

The set switch 14 displays on the display 12 the temperature to which the device is 
presently set and the switches 15 and 16 can respectively raise or lower this 
temperature. Once the required temperature is set the device can either, after a 
certain time delay, cause the display to be extinguished or alternatively this can be 
effected by again pressing the set switch. 

Figures 2 and 3 are two different modes of providing a unit In Figure 2 the unit 10 
being done by a central processing unit. 

Refering to Figure 2, there is shown in the lower portion of the Figure a power 
supply which has a batterv, which may be a standard nine volt dry cell and a 
regulator which provides a regulated output. 

In the upper portion of the block diagram there Is shown a comparator having as one 
input a temperature sensor and the other a digital to analogue convenor which is 
controlled by the set switch I* and the up and down switches 16 and 13. 

These switches provide a required condition for an up/down counter the output of 
which is converted to an analogue signal which goes to the comparator. 

If the comparison between the temperature sensor and the convenor shows that 
there should be some change in the state of the controlled device, that is the 
difference between the temperatures extend beyond the acceptable range then there 
is an output from the comparator which effects an encoder which in turn modulates 
an FM transmitter. 

Under normal operating conditions the transmitter is normally operative at all times 
and the output from the encoder can modulate the transmitter with data to effect 
operation of the controller. 

The transmitter can operate at anv permisable and satisfactory frequency but In 
practice we have found a frequency of W.7 MHz is satisfactory. 
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The converter and the temperature sensor are also in connection with a display 
driver which may be controlled by the display switch and from which either the 
ambient temperature or the set temperature can be displayed on the displav 12. 

The alternate unit 100 Illustrated in Fig. 3 generally effects the same function as 
that of the unit 10 but h has a micro-processor controlling hs general operation. 

In general over view of the unit 100 the temperature sensor uses a constant current 
source which produces a linear relationship between current and temperature and is 
used to charge a capacitor which producers a linear ramp, the period of which is 
equal to one degree K. This ramp is applied to the Input of the comparator and the 
comparator output changes when the ramp exceeds a predetermined voltage 
reference. 

The change of state stops the count on a counter in the micro processor which 
operates at 32.768 Kilohertz and thus the value in the counter is equal to the 
reciprocal of the ambient temperature. 

This can be converted directed to a format appropriate for driving the LCD display. 

The micro processor is set up to permit operation in an acceptable range of 
temperatures, which in the practical unit can be between 0 degrees and « degrees C 
and the count value Is checked to ensure that it is within this range. 

The oscillator not only provides the base on which the temperature can be estimated 
but also provides a wake up signal for the micro processor at regular Intervals, such 
as once every 120 seconds so that the ambient temperature is sampled. 

Associated with the micro processor but not Illustrated there can be an address 
generator which can comprise an 8 bit DIP switch which can provide some 235 
address combination. 

The LCD display and Its driver are arranged to accept serial data from the micro 
processor in blocks of 36 bits, although this can be readily varied and the information 
for a full displav can be provided In mis number of bits. 

The switch circuitry operates to initially cause a wake up on the micro processor and 
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to effect the display of the presently set temperature. 

Operation of the switches 15 and 16 can vary this temperature. 

The transmitter Is continuously powered and essential by remains in an off state until 
an RF drive Is applied. 

In a preferred form, it is preferred to transmit the data in three groups of two 
identical bursts so as to minimise receive bit errors. 

It will be seen that a substantial advantage of the unit of the invention over prior 
thermostats Is that it measures ambient temperature at its own position. Normal 
single thermostat controls measure the temperature at a single position normally in 
relation to the air return and this can mean a used area is not at a desired 
temperature. 

The controller 20 is illustrated in Figures ^ and 5 with, once again, the controller 20 
of Figure * being effected by normal electronic circuitry and that 200 of Figure 5 by 
micro-processor control. 

Again it will be seen that the controller hag a power supply which can take its power 
from the normal power supply of the conditioner and has a voltage regulator to 
provide a regulated DC supply. 

There is an FM receiver which Is adapted to receive the signal transmitted by the 
unit 10 and a decoder which identifies the code with which the signal Is modulated 
and forwards this to switching circuitary. 

It will be appreciated there are normally four states which give three used 
conditions. 

The first is when the heater is switched on and the cooler is switched off. 

The second is where the cooler Is switched on and the heater is switched off and the 
third is where both the heater and cooler are switched off. The condition where both 
the heater and the cooler are switched on would not normally be used although, in 
extremely humid areas there may be circumstances where such an arrangement 
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would be required and this can be effected, but it will be appreciated that the 
control unit 10 would need to be varied to cope with this. 

The receiver can be arranged to normally accept the DATA from the unit 10 and if 
no DATA is detected then the conditioner will be switched off. 

As long as an unmodulated carrier is detected then the present condition will be 
maintained and when a particular data train is received, the switching circuitry is 
caused to operate. That is if the unit has been switched off and is subsequently 
switched on but the temperature of the unit is within the required range then the 
conditioner will not be switched on until there is some variation. 

The operation of the controller 200 of Figure 5 Is substantially identical to that of 
the controller 20 of Figure *. 

The FM receiver can operate at 40.7 MHz and may have an amplifying stage and a 
mixer which Includes a local oscillator to provide an Intermediate frequency signal, 
which is preferably at 23 KHz. 

The micro processor, which mav be a * bit processor decodes all or part of the data, 
preferably a preamble bit of data from a group of transmitted data to check for 
error. 

If there is anv error then the processor returns to Its Initial condition and again 
rechecks for error. 

When an acceptable decoded signal is obtained the processor can institute operation 
the switching circuitry in a matter previously described. 

We have not, In this specification, described at length the particular form of coding 
to provide the data pulses nor have we discussed means whereby splrious pulses can 
be rejected. 

ft Is possible, by use of the DIL switches in the encoder and the receiver or by use of 
the micro-processor to select pulse trains, if not unique to the particular unit, are 
unlikely to be repeated in a unit which is sufficiently near to interfere so that there 
is effective postive selection so that spurious signals cannot have an adverse effect 
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on the operation. 

Of course if two or three units are to be placed In close prochnhv then the coding 
used will be selected to ensure that there is no confusion. 

We have d e sc r ib ed herein a control unit in which the required operation is directly 
inputted by the user. 

It is feasible to provide the unit as a programmed unit in which the unit comprises a 
timing circuit and the operation can be switched at predetermined times without any 
action by th user. 

Such timers are known and can switch the unit on and off once or twice a dav at 
scheduled times or could switch the unit at different time at different days of the 
week. 
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The Claims defining the invention are as follows: 

1. A control device which Includes a thermostat, means associated with the 
thermostat so at least a required temperature can be selected, a transmitter 
the output of which is effected or modulated by the output of the thermostat 
and a remote controlier which includes a receiver associated with the 
controiied device which is actuated by a signal from the control device to 
start and or stop the operation of the controlled device. 

2. A control device as claimed in claim 1 wherein the thermostat, the 
temperature selecting means and the transmitter are in a single unit adapted 
to be located at the place at which the temperature is to be monitored. 

3. A control device as claimed in claim 2 wherein the thermostat comprises a 
temperature sensor and comparator means whereby the output of the 
temperature sensor can be compared with the temperature as selected by the 
temperature selecting means and means whereby, If the condition of the 
control device is to be changed, then the transmitter is modulated in a 
predetermined manner which modulated signal, when received by the receiver, 
causes a change in the operating condition of the controlled device. 

A control device as claimed in claim 2 or claim 3 wherein the unit Includes a 
member operable by a user to effect the selection of a required temperature. 

5. A control device as claimed in claim 4 wherein the unit has a display which 
can, when the user is effecting the selection of the required temperature 
indicate that the temperature being selected. 

6. A control device as claimed in claim 5 wherein the display when the required 
temperature is not being selected is the temperature indicated by the 
temperature sensing means. 

7. A control device as claimed in any one of the claims * to 6 wherein there are 
two members operable by a user one being to raise the selected temperature, 
the other to lower the selected temperature. 
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8. A c o ntro l device as claimed in any of claims ^ to 7 wherein the switching on 
or off of the unit is achieved under program control and wherein the user can 
preset the required times and temperatures, 

9. A control device as claimed in any one of claims 2 to 8 wherein the unit also 
includes means operable by the user whereby the output of the transmitter 
can be effected so that the c ontr o l device can be cause to be operative or 
inoperative. 

10. A control device as claimed in claim 9 wherein on the unit being switched off, 
and the transmitted data ceasing, the lack of data causes the controller to 
cause the controlled device to become inoperative. 

11. A control device as claimed in any preceding claim wherein the tranmitter is 
an FM transmitter wherein the modulation is by bursts of data. 

12. A control device as claimed in any preceding claim wherein the controled 
device is an air cooling unit. 

13. A control device as claimed in claim 12 wherein the controlled device 
comprises both an air heating and an air cooling unit and wherein the output 
of the receiver can selectively control the operation of either of these units. 

14. A control device as claimed in any preceding claim wherein the receiver is 
adapted to receive and demodulate the signal transmitted by the transmitter 
and use the demodulated signal to effect control of the controlled device. 



15. A control device as claimed in claim 12 wherein the modulation is in the form 
of pulse trains which can indicate separate operations to be effected. 
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